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a sLrmry 1s F*€nLed he.e aôout lne 5èsiê
idea of seu-.rgànj,arlon in h!|È am êrrhê-! sys_
:eG *sdtiatty ât tbe tevet ôf buitding æravtor.
cf goâ-I is DoL !o p.esenr a 8ene.âl Iàç !àtch go-
?ems living syster fh@ insects to .ran. but to stu_
dy ât dlffere.rL levet of scclobioloqicat a.d soctal
sysrerls, structu.ât1on llllch resùtts ft-cû a nuilltu_
Ce of decisiô.3 altd intèractlo.s be!kê6 r'ne dilfe-
.àt corDon4ts. the Ètsê æd cmglexlLy of these
oælsrons ând irteracLions êre sDsifie of eâcir phe-
iaæna. a nûdb€r of infor:naÈlons cên ire ooLatned
rilh t.he help oi r,alh€@ticât forrrutar.io:1 âol spè-
ciè-ily !1Ln non-tlnear .iffe.enÈià_l eqGÈions rhjên
éesê.ibe the evol utioD of the svsrer in cr@ âs a
.esult ot the dl.ltitude of lrtêractions ad deci_
sions codstiLurlve of rhê ph€dqîena ênalysec.

fte rheo.,v of self{rA&izâr.ion dërerôpped in
.ar.Licu.lê. by rhe &.Esels,s Scit]ot iEs sroçD in rhe
:à5e of chsristfy ând Fitysic hots a colte.Eron ot rr-
Ù\Jsopj.ê p.ocèssus iDde. c€rrain oriirlons concer-
.irg tlrê Don-l1neêrirl, cf, aeêdback of rhe prccesss
:îd the opene$ (exêf@8e of eierty æd ùarter) of'-ie systa cou.1d lead by rbe eDtiflcaLitr or.adcs
.venrs (the nlær,JaLions) ro oàcroscoDic slructwes
.3lteC dissipàrive srræLr€s. ,the 

desc.ipLion of'-ûese slrElrfe is chêfâcre.ized b, tjr!€ a,1c spece
scale 6Jch bis€er !ha.. ihose of rbe u.de.lyi.g di-
:.\oscoprc èle.eôtàr.y p.ocesE. ]he baslc ideas or
selt<.9êiiæt.ion applied t! sccial o. psychotogiceL
aield iEee Siverj .is€ to rbe betie"e Lr:r ae gse_
sis of fcm. of colle.live âcrivities. ot so.iâ.I o._
.&122iiôn dc€s æt inpty tfF €.e*ær" oi iire ery
=r:l.i.arts coôce.neC bLt êa .esrl]]i i.o! " Frrri-
:Jde oa iive.3aÈ -d parLly r4Co! âlriLines.

:.e aâl_/sis of &if,Él's beæeio. r-;s .3"e.-L:C
: cr::l:r r:b of îèed-ba.k raich g.r:..s ::-- r.drr:_
r ; :  - : :Y: : :es àr .  l ie  $era l  . . !1 : i_ : : ! i ,  : : t< :

i.r qâdDle.itE bullding ieGvior of Lemt!æ Ltere
eacn @1È aô€s.'!.bev tô â !.de:g:iLred è1uê_p.i.c
5Lt .eac! .aoôîIy t 1,.ca1 stiauli È!.h resu.I!
f.û rhe æLiriries or o!he. eiEal _cl. !'De sprde.
hrcà reacls dr..r.-ing æb's building .,o siimuti resul-
ltr€ f.- lts behavio. in tl^€ pâs:_

Î€ rand@ ecenr.s play a c_t.êl aoôcLioo in
p.oblâ! of set f-..gei?êrici , :, krbe_eLlc à.s jE-
cr-anrcà- svs!ft r.ft rori or fhe )Ga.s ; :he ere_
!êrrs is slrppos€d k1oh ènd ceainec ar Èhe blc.oscc
pic anl oâ...sæpic 1eve.I de.eês d Læ sysÈerE
Lrhiêh are bringin8 fciE@d,lhe behévio. oa væiabte
is dx)m jn a prôbabilisric ûaÀ')s êr! Loer orcrcs-
coplc jrie.acrion dô rrr! automâlicâ.Ily a.tloF ao. trê-
crôscoprc cottective behavlor.lne talre. qiU have
Èo be ôbtained by "ge..esation.

1llls opposition is .)]t absô1ùre frje€ve., rn rhe
case or Lbe id€al. oechênicâl môdel Lhe rndividuêt in
lne sysieo, deterfiinistic:ll,y obey to F.edet,èroiDed
bl€ p.inr establisbsl âr rh€ level of Lne liole
s,steo. ibEve.,:f æ aËtrre ee of o.ganrzarlon
of èr e.Lerprisë,!€ t tôH ve.y {eLL Lbê! lhe ftop
ch4t ôt !h1s 6re.p.ise is rro! sufaiclenÈ t dedhe
thê rea.I rcle of eê.h i.divid!ê.l Ir,s & rncof,plete
desc.ipÈion,ênd the descriplion $all r€ver, ô€ -âbl€
rc rake aêcorl.l ôf aII €vents. Brrt !k aLÈltuae in
!}ool of the rêndo6./êa!s !s alsiu,Liy differèrt if
aDl1rucalion o. danol€ oi nuctuarlos ,r eânteC.
If Èh€ dâ,lDing of nlltulions is qisied . eve.y-
thirg is oade ro s!âbitize iiæ sysie16 1n ê elven
state.lhe fboæstaric srsiec in blolcqy ea.ac!e.i_
z€ in]s âtrillCe.ii Liteh Èhe feâcba:k æ cois-
Lr-ucied o. E e ben s€Ie.kd to da!ô ihe t1æruâ_
t,r,ods. tn oplosiriô1 .@ 11115 ide2s .rhe næLuâlions
hâve a êoL.al fcnction of nifé€inâtioô ac *p'Io.â-
Èj.on,' treaJ^ De_.liculæ poinr cauel birurcacrcn
poûls,  :he qr 'srer  a lp] � ies Lhese .ddor  qa! ,s  ad
evotves tolart â ner stnrclue. L othe. comr_
1106.rÈe n" /crEi rons à.e daiH.  &o lne s/s leE 15
Éinteied ir hls i.iiiêl sraEe. 1æ h-l_siarlc
s:r'sEe.:s ..:resiE.c È i.is .-ion.!r ife r.3bie.ô of
àrcll.l:â:i:- r€ it:d i.ce.s:E:l. sj,,sie.Ë .j c::! iie
aluc!,;i:.rs .É.,ù.:.; jn *: s:,.s:ê_. ine ot iie
iesr  g1: ! ] :

r lna i lv . -a sr  co, i : r  Èst  ot  sôc: : l  ise. is_a,her
s!3: :_.  : r  : i : :  : t r  s : . : : : i .n  oî  : i i ta-  r .
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ihê iac.os..oic }ae 8ove.iin8 4 "ici.e s:iscer

ce no. .-n :ei?.31. be l_Jæ€d Cr.elLv i.31 :i:

l6o(isl3: of lhe obse.vàÈion of 3Éc!:sc.çi. l:r'

I ! 's  a :?as.n hy Elhera i r :3-L f td .L isa: icn is  ne-

cesûy. lt is â.L.eedy the câse j! .elalivelv sùr_

pLe dFalic sy3!,ec. lè she-!] nô( e\4ine sne to.e

ccnc.eLe cêses. Take aor exæ..le,*e e.?se ol n-n-

ôh!.cnisârion of acriviti4 inside a;rcuo- ihls

3yncl.rcnisâtion c4 be reacbec bv t'æ Bl/s: .eacElon

to an ex!4nâ.I ordec-to ên e-tteftal sÈidul E c. inr_

lation of e?ch olhef. A lûeâr difre.sliaL equâ-

U.ôn desc.ibe lhe exte.nat stlmlLs,a Én-I1ne4

equalion 13 |'!sed nor jBi.talion syslen- $ppose lhÂt

teo æilvi!!€ ae ln co6pètillooix i3 làe nmbe ôf

âni- a.ls *rich p.esenè behavio. x ârld I the nuiber

silh behavio. y, The totâI nl!b- 13 N Fo. an ex-

temâI obse!'vator lho Lcôks rhê s'sleo ai stâdona.y

staLe ,!he diffe.ence be!?e€.! Lhe ÈF ràl's doesd't

appe4- i.bs 1f he can ccnpae g!'ouPe of dlfle.ent

di.d€n3lons Lhe diffs€'lce appeârs the f186e I

shoHs !his. Ihe au've (a) p.esenl tie fi'aclion of X

ât lhe stâlionnar/ stâte ilr the casê ol extemâ]

Cor.e,lhe ftêctlon !5 lndeËndent of the nrmaer, on-

ty rurcllôn of lhe extemal folEe. The cuae (b)

pr€sent tbe irternally orBanized svsiâtr. th13 ct!'vê

.€pæsais Lhê staÈ1oon&'y stâtes of a dlffe.stlal

equatio. etllch siEulate â sysleû il) Èich ænb€.s of

the grcuo âdopi. a behÂvio. by i.oltatj.on of eâch

orher, Îàke alrsl the câ:e û€.e X ènd I ale equâl-

]y favo.ised by exiernal coltdjtion. 0nde. c.lt lca1

dùb€. of ihe ani,EâIs,the cllo (X^) 13 €q@I !o 1.

Âfler Lhis c.iiicâ1. pôin!.!.ô ner solulioæ appeêrs

ln lôich thê ft'aclion of x !3 tulction ôf th€ nu,iber

ll. one pcor L X.one rlch lo X . ÎÉ poir! B ls a

bifrcatlon FÉirl. ftê add 46È5.e5u1t ln

chæslna U.€ branch poof o. .ich. Not ch€n orE fom

only is favo.ised Èy exlemâl condiiioB,the ë8u'e

(b) !s .eplaced by fl€ure {c). !ê ftâve .eP.essted

lhe cæe hbiêh c!.rescond to a very li!Èlê a/êilaAe

gtver Èo the ford Y. So âl los dglslty (liLÈIè

sroup) the dlrfe.ence b ve.y lttlte,bLÈ Ùeû tne

dâ|siry irc.eæe,æ sæ Lirât lhe fo!'d t 15 Lar8ery

avanlagd,but Cluctauêos c€n still "d.iven fte

sysla ne4 lhe b.ârrch ricô in X. th13 câse (c) can

.Èuli ir ênpliiling very 6æh llrlle eafecL of g1-

vlrom*sLs. the uniiy æe nct very s€trsible,bul

Lhe st'ouo is ve.y "eff1cace". lbreove.,lr lhe case

silh int€ftal laitaliêo rhe sysÈ6 conse.Tes freedq!

!na! lhe Lkeâr sFteo (â) has n r.

itrs aoa oa :q!aÈ!cns .s i€ !.6ed È. èrâiCLe

io des..i:e ihé sljiliirg b:.avi.. ca b--r. :. lhls

?c::.iè.a :ne efi:€iL:roi ælreâ riirel^:r: :.::rÙ!
'-ions ol so.rbs l*ds iinàUy tc Læ vlctory of one

ô.ieoiation. 
'Ihe L43e ndÔe. oa"dsision"cl be'-s

a.d Lhe r,ôÈ=.1c!i:ns :etres o.'*s i.d o*s r-d f,à-x-

leaC i. r €hè.enÈ sC.EÈue.

1nê rorEation of iû8hkv rt âri,Gl st.slês'o.

f.otoalh in villêAeare thts kj-.d or p.c.ess.Ilre na_

ture ôl the rc2d c?!l .iânge,bLÈ tnê sêEe tasic idea

a.e ùaintai!â1 cdiPerlLicn beÈrea dj'fie.dt s1r6.

aspllf:cation bv a lïqe n!ftoe. of :.i?5 '.oÉ!'ê_inl

by geosÉphi.al ævirc.dseni.

IL's evidaL lha! in this kirÉ of svst€ûs aII

Lhe æto.s fBve rD! lhe sâ6e t€igh!.

qrly by tocâ1. deciston |:xen bv lerElles ûlci

.€ceive lccaL lnfornatico a cnhefeii sFucÈLIr€ ar

the level of ÈtÊ c€tony Fith the fèrEatlon of sub-

s!.ucLure3 Htlh their sP€clllc furEÈioo.!{e ca sav

ir a 8l.ven speci.es t$âÈ tle g@ê ce.Èral æL of Ee_

chanlsB is conservêd. It È bv !f€ plav of bould;

.y corditlolls o. by ddittoo oa sde Gchânlsr'ihât

tlE d1vùsê stnELsFr ard Èheli arllculatlon can L

In uÉ c4e of the or!ân.isetiôn of sçace bv

oan. ll l5 rD! only d63it1e3,bln 8€nesis of roM c

Iêndscapes,of vula€es,rhe o.8ânisaL1on of fbÉes

rblch cân be vlewêd ês .$ulLlrg of sdf-oGâniz€'

$e aom of rb3n systæ Ésull rhd! a dlItl_

lude of lnte.æiio.,s beLPegl ÈfÊ dlffe.ât plav*s

and thê ætlon ol 4vL'oùea€rl!.&e clheELical

torûr!.aiion of lhesé process6 c?(| sifllale tf€ Ee-

nes!3 of nrÉs 4d t€3! Èhe .€tallve ilFo.taxce of

eâch elaacs a.d eâo\ dechais! fte ssDles! càse

are the obLeôtlon of dl.sÈ.lbtdlcn of s.aLlal cen3!

ties âIrl spaciât searegÂiion belFs Lhe diffe'ent

c@Fodenls.À second steo i3 the 8Fnæ!s of the fbË

f,lth these equacioB.rb etaple b Lhe dbÈ'ibutlo'

ând |=l.aLlvê pætllon of lolse3 tn a vll laae 1n

n.r}crroo cf the cli-eat lc, Pollllq ' êrd $ d1 rc'nt_

u.ôæ.IL 13 F.sible to dev'loP retâLlve]v sinple

gecg.aphlcal ga!€ Hhlcà can slGllate ê"d 'eprcduc:

lhe slrucÈEê cberved,Tnese 34e âre sfsl€ds or

noo-iL1ea. differ€irlâI equâLlcÉ.
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